Abstract. Spraying flowering plants of Schlumbergera truncata (Haw.) 'White Christmas' with aminoethoxyvinylglycine (AVG), an inhibitor of ethylene biosynthesis, did not prevent the rapid loss of flower buds caused by exposure to 1 µl of ethylene/liter. Treatment with the silver thiosulfate anionic complex (STS) strongly inhibited such effects. The rate of bud drop in ethylene-free air (interior environment room) was somewhat reduced by AVG treatment, although total display life of treated plants was not significantly different from that of the controls. STS treatment reduced the rate of bud drop, and increased display life by 20 %.
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researchers have been seeking alternative tools to control the effects of ethylene in the display life of potted plants (Dostal et al., 1991; Serek, 1992; Serek and Andersen, 1993) . A recent commercial replacement for STS treatment of cut flowers in Holland uses an inhibitor of ethylene biosynthesis as one of its important active ingredients (Harkema et al., 1991; Staden and Beekhuizen, 1986; Weltering et al., 1987) . The most effective known inhibitor of ethylene biosynthesis is the bacterial toxin, rhizobitoxin, and its analog, aminoethoxyvinylglycine (AVG). AVG has been used successfully to increase the life of ethylene-sensitive cut flowers (Cook et al., 1985; Gladon and Spear, 1984; Spikman, 1989) held in air. In the presence of ethylene, AVG is likely to be less effective because it limits only ethylene biosynthesis, and does not prevent the action of external ethylene. Nell (1992) noted that a commercial product (Florish) containing an inhibitor of ethylene biosynthesis might be a valuable preservative for the cut flower industry, and expressed the possibility that similar anti-ethylene products will be developed for use on potted plants. Staby et al. (1993) found Florish to be of limited value for cut flowers exposed to ethylene. Because cut flower preservatives contain sugar, we could not test Florish itself for its effects on ethylene-sensitive potted plants. We therefore tested the effects of AVG, at concentrations that suppress the biosynthesis of ethylene, on the display life of Christmas cactus, a flowering potted plant, in air and in low-ethylene concentration. We selected the Christmas cactus because it is sensitive to ethylene (Cameron and Reid, 1981) .
Materials and Methods
Christmas cactus plants in the tight-bud stage were obtained from a local nursery and transferred to a university greenhouse for the final production period. The conditions in the greenhouse were 20C day/night, 90% relative humidity (RH), and natural daylight. One week later the plants (in the balloon bud stage) were arranged in a randomized complete-block design, with 10-plant replications in each block. Treatments consisted of AVG at 10,30, or 100 µM; 0.2 mM STS; or distilled deionized (DI) water. All treatment solutions, including the control (DI), contained 0.02% Triton X-100 as a surfactant. The plants were sprayed to runoff with ≈15 ml of solution per plant.
Results
Effects of AVG on ethylene-induced bud abscission and plant longevity. When the oldest flowers had opened fully (7 days after AVG treatment), five plants of each treatment were placed in glass chambers, where they were exposed continuously to a flowing stream of air containing 1 µl of ethylene/liter. Display life (number of days until the last flower on the plant wilted) and the time course of bud abscission were recorded. After 7 days of exposure to ethylene, the 100 µM AVG-treated and control (DI) plants had lost ≈50% of their buds (Fig. 1) . In contrast, plants pretreated with 0.2 mM STS still retained >80% of their buds.
STS treatment was also effective in delaying flower wilting; thus, the display life of STS-treated plants was double that of control and AVG-treated plants at any of the AVG concentrations tested (Fig. 2) . ) for 12 h/day. Display life and bud abscission were recorded. After 19 days, AVG at 100 µM had reduced cumulative bud drop by ≈20% (Fig. 3) . In STS-treated plants, cumulative bud drop was only 50% of that in the control plants (Fig. 3) . The AVG treatment had no significant effect on overall display life of the plants, but STS increased display life by 4 days (Fig. 2) .
Effects of AVG on postharvest characteristics in the interior environment (IE
Effects of AVG on ethylene biosynthesis. Control and AVG-treated (30pm) plants were kept in the IE described above for 16 days. Slices of the cladodes were placed inside 0.24-liter glass jars that were flushed with ethylenefree air and then sealed with a metal lid fitted with a serum cap, then held for 3 h at 20C. A 3-ml aliquot of the air in the jar was then withdrawn for measurement of ethylene, using a gas chromatography fitted with a flame ionization detector (Carle AGC 111, Anaheim, Calif., and HNU PI-51, Newton, Mass.). Ethylene production by the AVG-treated tissues [1.4 nl/g (fresh weight) per hour] was significantly lower ( P ≤ 0.01) than that of control tissues [2.6 nl/g (fresh weight) per hour]. 
Discussion
These data confirm the hypothesis that inhibitors of ethylene biosynthesis are of little benefit in improving the display life of plants subjected to external ethylene. Under the conditions of the experimental IE, we found some decrease in bud drop, indicating reduced stressethylene biosynthesis. Ethylene production by wounded cladodes was reduced significantly by AVG treatment. Reduction in endogenous production of ethylene maybe useful during marketing, when plants are frequently exposed to stressful circumstances. Because plants are, however, also frequently exposed to exogenous ethylene during marketing, pretreatment with STS or another inhibitor of ethylene action seems to be a better strategy. The environmental concerns related to STS use need to be addressed, first by care in application and disposal of used materials (Nell, 1992) , and second by searching for effective alternatives, such as the volatile binding-site inhibitor reported by Sisler and Blankenship (1993) , that can be registered for commercial use.
